The complexity of health information often exceeds patients' skills to understand and use it.
submitted and no additional measures were obtained. We interviewed health literacy experts and held stakeholder meetings-including representatives from government agencies, healthcare providers, health literacy experts and advocates, and consumers-to prioritize the domains the item set should cover and learn about other potential sources of survey items. We mapped the survey items that we collected to the domains, and modified or adapted measures in the public domain to make them "CAHPS-like." We drafted new survey items for the domains for which we were unable to identify appropriate existing items.
Translation
We translated the health literacy items into Spanish using the CAHPS guidelines for translation 13 to produce a Spanish version that was conceptually equivalent to the English, easy to understand, and understood by Spanish speakers from different countries. The CAHPS approach involves 2 forward translations and then a bilingual committee review to resolve translation issues by consensus. The translators and bilingual reviewers that participated in producing the Spanish version were selected using the CAHPS guidelines for selecting translators and reviewers. 14 In recent years, the translation by committee approach used has been shown to yield superior translations and has come to be seen as the recommended approach. [15] [16] [17] 
Cognitive Interviews
Cognitive interviewing is a technique used to evaluate how survey respondents understand, mentally process, and respond to survey items and to use this information to modify and refine survey measures. 18, 19 This approach has been used routinely to evaluate CAHPS surveys in both English and Spanish. [20] [21] [22] We conducted 2 rounds of cognitive interviews in both English and Spanish. We recruited interviewees that represented a mix of participants in terms of sex, race/ethnicity, insurance status, country of origin, and educational level, with the majority of respondents having <12 years of schooling.
Field Testing
We integrated the health literacy items, into the CAHPS Clinician and Group 12-month survey, interspersing the health literacy items among the core survey items. Table 1 shows the 30 health literacy items that were field-tested.
Two sites participated in the field test: a health plan located in New York City and an outpatient clinic based in an academic medical center in the southern United States. In recruiting field test partners, we targeted sites that would provide racial and ethnic diversity, sufficient numbers of Spanish speakers, and patients with limited health literacy skills. Both the health plan and the clinic provide free or lowcost health coverage to patients on Medicaid or who have no insurance at all and serve a largely low-income, minority population.
The sample frame for the field test included 1200 randomly selected adult patients who had at least 1 outpatient visit in the prior 12 months (600 per site). We used a combination of mail and phone survey administration, which involved a notification letter, 2 survey mailings, a reminder letter, and multiple follow-up phone calls to nonrespondents. To maximize response rates among Spanish speakers, Hispanic respondents were mailed materials in both English and Spanish. Respondents who completed a survey were mailed a thank you letter with a check for $10. 
Composite Development
One of the goals of the field test was to assess whether reliable and valid composites could be constructed. A composite is composed of Z2 survey items that are closely related conceptually and statistically. Composites are useful for both internal and public reporting of survey results because they summarize a large amount of data in a concise manner. 23 Analyses were conducted to estimate the reliability and validity of the composites. 24, 25 As shown in Table 1 , we placed health literacy items that were conceptually related into 6 groupings (multi-item composites): (1) patient/provider communication (10 items);
(2) communication about health problems or concerns (2 items); (3) disease self-management (6 items); (4) communication How often did this provider explain the possible side effects of your medicines in a way that was easy for you to understand?
Other than a prescription, did this provider give you written information or write down information about how to take your medicines?
Yes/No

#33
How often was the written information you were given easy to understand? N/AN/S/U/AA/A #34 How often did this provider suggest ways to help you remember to take your medicines? . We then ran tests of these 6 hypothesized composites to see whether the items in each "hung" together and could therefore be scored as a composite. The cutoff for inclusion of an item in a composite measure was an item-rest correlation of Z0.30. We also examined the correlation of each item to the composite it was not hypothesized to represent to assess whether the composites represent statistically unique aspects of communication to improve health literacy. Through an iterative process, we revised the placement of items into composites, taking into account correlations between the items and item content, and reran the correlation analysis to assess the fit of each individual item into the composite it was hypothesized to represent. We also conducted categorical confirmatory factor analysis in Mplus 26 to assess the fit of the composite structure. In addition, we identified a short subset of items from a final 16-item composite (Communication to Improve Health Literacy) by regressing the composite score on the items in it to identify the subset of items that accounted for most of the variance in this composite. We used a maximum R 2 forward selection procedure (MaxR option in SAS PROC REG) that tests the effects of switching different combinations of items on the total amount of variance explained. Our goal was to identify a subset of items that accounted for 90% of the variance in the 16-item composite score.
We also wanted to check that the health literacy composites had an effect on global ratings of the provider distinct from the effect of an existing communication composite comprised of 5 items from the CAHPS Clinician and Group survey. We therefore regressed the global rating of provider item (0-10 rating where 0 = worse possible provider and 10 = best possible provider) on the new composites and the CAHPS core communication composite.
RESULTS
Field Test Response
We obtained 601 completed surveys for a response rate of 52%. Overall, more surveys were completed in English (79%) than Spanish (21%) and more surveys were completed by mail (65%) than by phone (35%). Similar response rates were obtained from each field test site (51% and 53%). Table 2 shows the demographic characteristics of survey respondents. Blacks were the largest racial group (45% as compared with 21% each for whites and other). Hispanics constituted 39% of respondents. Most respondents were female (80%) and 61% of the sample was 45 years or older. A significant proportion of respondents (36%) had less than a high school education, 24% graduated high school or obtained a general educational development, 26% had some college, and 12% had more than a college degree. Forty-two percent reported that their health was fair or poor. Demographic characteristics were not available for those that did not respond to the survey; therefore nonresponse bias could not be estimated.
Item Distributions
We conducted analyses to evaluate the distribution of survey items. The percentage of ceiling effects for the items ranged from 13% (q27) to 98% (q14) with a median of 70%. The percentage of floor effects ranged from 0.43% (q31) to 49% (q27) with a median of 3%. Item 14 was an outlier in terms of its ceiling effect (almost 98% of respondents said that their provider did not use a condescending, sarcastic, or rude tone or manner). However, this item was retained in the item set because endorsement of the item, although rare, can send a strong message to clinicians about how patients perceive them.
Correlations Between Items and Composites
We analyzed the extent to which items correlated together into multi-item composites and the internal consistency reliability of the composites. Appendix A shows correlations between items and the 6 hypothesized composites. Items that were highly correlated with their composite, whether or not this correlation was significantly higher, were deemed acceptable. These correlations indicate that the data are not consistent with the hypothesized composites. Some items did not correlate with the composite they were hypothesized to represent, whereas others related to multiple A 2-factor categorical confirmatory factor analysis model representing the revised item configuration fit the data well (Comparative Fit Index = 0.958; Tucker-Lewis Index = 0.953; Root Mean Square Error of Approximation = 0.068). Factor loadings were all statistically significant. Standardized loadings ranged from 0.436 to 0.913 for the communication to improve health literacy factor and from 0.655 to 0.965 for communication about medicines. The estimated correlation between the 2 factors was 0.784. Thus, the confirmatory factor analysis provided support for the 2 new CAHPS composites. Table 3 provides the item-scale correlations for the 2 composites. We included item 21 in the Communication to Improve Health Literacy composite, because it gets at a key aspect of patient/provider communication. We ended up excluding it from the final version of the new item set because this item is part of the CAHPS core survey. Itemcomposite correlations for the 16 remaining items ranged from 0.30 (item 10) to 0.79 (item 18). The composite on communication about medicines-called How Well Providers Communicate About Medicines-included 5 items (plus item 29, a screener from the CAHPS Clinician and Group core items). Only 3 of the 5 items (item 31, 33, and 34), however, were scored because items 30 and 32 are screeners for the items that follow them. Although item 29 (How often did this provider give you easy to understand instructions about how to take your medicines?) was more highly correlated with the Communication to Improve Health Literacy composite, it remained in the Communication About Medicines composite based on its strong conceptual relationship to the other items in that composite. The itemcomposite correlations for the 3 items that are not screeners was 0.60 for item 34, 0.52 for item 31, and 0.49 for item 33.
Other Items
Composite measures need to be closely related, both statistically and conceptually. Items 13, 14, 27, 36, 41, 42, and 43 did not correlate distinctly with either of the final composites. Although some of these items (27, 36 , and 41) have substantial correlations (rZ0.40) with one or both of the composites and while the patterns of correlations for these items were similar to other items that were included in the composites, they did not fit into either of the composites conceptually and were therefore not included.
Five-item Composite on Communication to Improve Health Literacy
The large number of items (16) included in the Communication to Improve Health Literacy composite makes it unlikely that all users would choose to use it. Hence, we conducted additional analyses to identify a shorter version of this composite. We found that 5 items (18, 19, 24 , 29, and 37) accounted for 90% of the variance in the 16-item Communication to Improve Health Literacy composite and could constitute a shorter version of this composite.
Means, SDs, and Internal Consistency Reliability Estimates
Composite scores were calculated in a 2-step process: linearly transforming the items to a 0-100 possible range and then averaging the items within each composite. The mean for the 16-item Communication to Improve Health Literacy composite (0-100 possible range) was 86 (SD = 16) The mean for the 5-item How Well Providers Communicate About Medicines composite was 60 (SD = 35). The mean for the 5-item (items 18, 19, 24, 29, 37) Communication to Improve Health Literacy composite was 84 (SD = 21).
Internal consistency reliability estimates for the 3 composites were 0.89 (16-item Communication to Improve Health Literacy), 0.71 (How Well Providers Communicate About Medicines), and 0.79 (5-item Communication to Improve Health Literacy). In comparison, the 5 CAHPS core communication items that were administered in the field test had an internal consistency reliability of 0.88. The correlation between the 16-item Communication to Improve Health Literacy composite and the How Well Providers Communicate About Medicines composite was 0.39.
Associations With Global Rating of Provider
The correlations between items and composites with the global rating of the provider indicate the extent to which a composite "drives" the rating. The higher the correlation between a composite and the global rating of the provider, the more an increased score for that composite is associated with a better rating for the provider.
The correlations of the items not included in any composite with the global rating of the provider ranged from À 0.08 (P > 0.05; item 43) to 0.44 (P <0.001; item 36). Correlations of the individual 5 items in the short Communication to Improve Health Literacy composite with the global rating of the provider ranged from 0.42 (item 37: test results easy to understand) to 0.61 (item 18: provider gave all information wanted about health).
We regressed the global rating of the provider item on the 5-item Communication to Improve Health Literacy composite and the How Well Providers Communicate About Medicines composite. Both composites, 5-item Communication to Improve Health Literacy (b = 0.45; P < 0.0001) and 5-item How Well Providers Communicate About Medicines, (b = 0.04; P < 0.01) were significantly associated with of the global rating of the provider and accounted for 42% of the variance of the rating.
A regression predicting the global rating of the provider revealed significant unique effects of all the 3 composites (the 16-item version of the Communication to Improve Health Literacy composite: P < 0.001, b = 0.28; the 5-item Communication About Medicines composite: P = 0.0207, b = 0.036); and the CAHPS 5-core item communication composite: P < 0.0001, b = 0.35). The adjusted R 2 indicated that 51% of the variance in the global rating was accounted for by these 3 communication composites. Hence, the composites account for a majority of the variance in the overall perceptions of the provider and each composite contributes important unique information about patients' health care experiences.
Final Version of the CAHPS Item Set for Addressing Health Literacy and Composites
The final version of the item set includes 30 supplemental items designed for use with the CAHPS Clinician and Group survey. The items address 6 main topic areas: (1) communication to improve health literacy; (2) communication about health problems and concerns; (3) communication about medicines; (4) communication about tests; (5) communication about forms; and (6) disease self-management. We identified 2 composites that can be calculated and reported, one that provides a composite score on communication to improve health literacy and one that provides a composite score on communication about medicines. We also identified a short version of the former composite that has similar explanatory power with a third the number of items. The final version of the health literacy item set was cognitively tested again as part of other CAHPS survey development efforts. Revisions to the item set were made based on the results of additional testing and as part of an effort to harmonize various CAHPS supplemental item sets. The final version of the item set can be found on the CAHPS Web site at https://www.cahps.ahrq.gov/Surveys-Guidance/CG.aspx.
DISCUSSION
Recent years have seen an increased awareness of the mismatch between patients' health literacy skills and the demands that are placed on them. There is a growing recognition that healthcare providers have a responsibility to improve patients' understanding of health information. The Were the forms that you got at this Provider's office easy to fill out? 0.37 0.11 43
Were the forms that you had to fill out available in Spanish? 0.03 0.02
Item numbers refer to the numbering used in the field test version of the survey. Item 43 was only included in the Spanish version of the survey. Shading indicates the correlations for the items that belong to the composite under that column. Although we received 601 surveys, only 492 contained sufficient data to qualify as an analytic complete. Item-scale correlations are corrected for item overlap with the total score (ie, item-rest correlations).
CAHPS Item Set for Addressing Health Literacy is a tool to help healthcare providers identify areas for quality improvement in how they communicate health information to patients. It also serves as a measure of whether healthcare providers' have succeeded in reducing the health literacy demands they place on patients.
The results from the analysis of the field test data provide support for the reliability and validity of the CAHPS Item Set for Addressing Health Literacy. They also show that higher ratings on many of the health literacy items and on the composites go hand in hand with more favorable global ratings of providers.
Depending on their focus, survey users have the flexibility to pick and choose items and are not required to field the entire item set or to field all the items within 1 topic area. In addition to the individual items in the item set, we identified 2 composite measures that can be used for both internal and public reporting: How Well Providers Communicate About Medicines consisting of 5 items, and Communication to Improve Health Literacy consisting of a long 16-item version and a short 5-item version. The short version of this composite allows users to score how well healthcare providers are addressing their patients' health literacy needs without having to use all 16 items in the long version of the composite. Additional information on calculating composite scores can be found in the CAHPS Clinician & Group Sur-veys and Instructions (https://www.cahps.ahrq.gov/Surveys-Guidance/CG/Get-CG-Surveys-and-Instructions.aspx).
This study has several limitations. First, the health literacy item set was tested exclusively with a population insured by Medicaid managed care plans or Medicare. Further research is needed to test the health literacy item set with other insured populations (eg, those with commercial insurance). Second, the study was limited to English-speaking and Spanish-speaking populations. Further, we were unable to obtain sufficient Spanish language surveys to adequately compare the psychometric measurement properties of the health literacy items and composite measures by language. Additional research is needed to fully assess the Spanish version of the item, and to test the item set with other non-English-speaking populations.
Despite these limitations, the CAHPS Item Set for Addressing Health Literacy can serve as a tool to measure, from the patient's perspective, how well healthcare providers' are meeting their patients' health literacy needs and to use this information for quality improvement purposes. To further aid quality-improvement efforts, each of the items in the item set has been mapped to recommendations made in the American Medical Association's Health Literacy Educational Toolkit, Second edition. 27 Item numbers refer to the numbering used in the field test version of the survey. Although we received 601 surveys, only 492 contained sufficient data to qualify as an analytic complete. Shading indicates the correlation for items that were hypothesized to belong to the composite under that column. Item-scale correlations were corrected for item overlap with the total score (ie, item-rest correlations).
